Introduction University students are subjected to different kinds of stressors, i.e.academic pressures, social issues and financial problems. This can affect their academic achievements and quality of life. Objective The aim of this study was to determine the health-related quality of life of university students, and how it is affected by the presence of chronic diseases, mental disorders comorbidity, and patterns of medical services' use. Methods This web-based study included a sample of 1,410 Slovenian university students. We used a self-administered questionnaire, containing a sheet with demographic data, Zung's self-assessment inventories about anxiety and depression, and EQ-5D questionnaire. The main outcome measures were scores on EQ-5D part and VAS part of the EQ-5D questionnaire. Results Independent factors associated with the health-related quality of life of university students, were the presence of chronic pain, the presence of depression and anxiety, need for urgent medical help and at least one visit to a clinical specialist in the past year. The independent factors associated with the health status of university students were the presence of chronic diseases, chronic pain, depression and anxiety, a visit to a clinical specialist, a need for urgent medical help and a visit to an emergency unit in the past year. Conclusion Health-related quality of life of university students can be seriously affected by the presence of mental disorders and chronic pain. Appropriate health-related measures should be adopted to achieve early recognition of worse health-related quality of life, the presence of mental disorders and other chronic conditions, and to enable their effective treatment.
INTRODUCTION
University students are a special population group regarding health issues. Their concerns, burdens and worries differ from other population groups [1] . They are subjected to different kinds of stressors, such as academic pressures, social issues and financial problems [2, 3, 4] . As such, they are prone to the development of mental problems, which can affect their academic achievements and quality of life [3, 5, 6] .
Studies have shown that young adults differ from older people regarding their perception of health-related quality of life. Namely, young people use psychological and behavioural factors to assess their health, whereas older people regard their physical health to be more important [3, 7] . Mental problems, especially depressive symptoms, were found to be highly prevalent among university students [3, 8, 9, 10] . In addition, depressive symptoms have been shown to be three times as often among adolescents and young adult population than among children and older adults [11, 12] . Moreover, three out of four mental health problems among adults were found to have their onset before age of 24 years [13] .
Despite the importance of students' health and the fact that health-related habits formed during younger age are difficult to change later in life, the information about students' health and their health-related lifestyles is scarce [6] . Previous studies have shown that the overall quality of life of university students was good [3, 14, 15] . But, when compared to the overall population of similar age or to their working peers, their health status is relatively poor [6, 16] . Worse health-related quality of life was found among female university students, medical students, final-year students, those with psychosomatic complaints, those who reported more than two visits to a doctor in the last six months, regular smokers, and those living with their parents [3, 15, 17, 18] . The county of birth, physical activity, well-being, self-efficacy, perceived stress, and sense of coherence were also important [3, 15] .
OBJECTIVE
The health-related quality of life of students' population in Slovenia has not yet been studied. Therefore, we wanted to determine the overall quality of life of university students. We also focused on the presence of chronic diseases, mental disorders comorbidity, and patterns of medical services' use. We hypothesised that the health-related quality of life would be good, but lower in female students, students with chronic diseases and chronic pain, and in students with mental disorders.
METHODS

Settings and participants
The study was undertaken at the University of Maribor. At the time of the research approximately 24,200 students were enrolled at 15 different faculties [19] . Out of that, approximately 37% were men [20] .
The National Ethics Committee approved the study.
Study design
This was a web-based cross-sectional study. The questionnaire was available at the web address from July 3 rd and August 11 th 2008. The students were assured about anonymity and confidentiality of their responses.
Demographic data
We collected the following demographic data: sex, age, marital status (single, married, in a relationship, divorced), faculty, year of study, students' status (full-time students, part-time students with full-time job, gappers), and parttime job.
Health status and health-related behaviour
We collected the following data: the presence of chronic diseases (defined as diseases, that last for more than one year), the presence of chronic pain (defined as a pain that lasts for more than one year), the severity of chronic pain in the last two weeks (Visual Analogue Pain Scale -VAS), the use of health services in the past year (house visit from the chosen family doctor, house visit from other family doctors, a need for urgent medical help, a visit to a clinical specialist, hospitalisation, a visit to an emergency medicine department, a use of self-medication, and a visit to a healer, homeopath or chiropractic).
Visual Analogue Pain Scale
Patients marked the level of chronic pain on a 10-point Visual Analog Pain Scale (VAS) [21] ranging from 0 (no pain) to 10 (the worst pain imaginable).
Measures of depression and anxiety
For the assessment of depressive and anxious symptoms we used the Zung's self-rating depression scale [22] and the Zung's self-rating anxiety scale [23] . Each scale consists of 20 depression-related (or anxiety-related) questions. All questions should be answered according to 4 statements (most of the time/always -scored 4, often -scored 3, sometimes -scored 2 and never/rarely -scored 1). The composite score can range from minimal 20 points to maximal 80 points. The depression (or anxiety) is present if the composite score is 50 or more. Both questionnaires were translated from English to Slovene.
EQ-5D questionnaire
The first part of EQ-5D (EQ-5D part) [24] consists of five dimensions (mobility, self-care, usual activity, pain/ discomfort, anxiety/depression). For each dimension there are three answers categories (no problem -scored 0/some problems -scored 1/severe problems -scored 2]. The composite score ranges from 0 to 10 points. The second part of EQ-5D (EQ-5D VAS part) [24] is a visual analogue scale, providing the respondents with the option to describe their current overall health status on a thermometer-type scale ranging from 0 (the worst health imaginable) to 100 (the best health imaginable). In this study, we had modified the scale to be more suitable for the web application, so it ranged from 0 (the worst health imaginable) to 10 (the best health imaginable).
Statistical analysis
We used the SPSS 13.0 package (SPSS Inc, Chicago, IL, USA). Descriptive statistics were computed. To identify statistically significant differences between different variables independent samples t-test, one-way ANOVA, and χ 2 test were performed. To identify the presence of significant correlations between continuous variables, linear correlation was performed. Multivariate analysis using linear regression was performed to identify independent factors for health-related quality of life. Variables with statistically significant differences in a univariate analysis were entered. P value<0.05 was considered statistically significant.
RESULTS
Demographic data
1,410 of the students answered the questionnaire, but 816 of the students fully completed it and entered the final analysis. 538 (65.9%) of the respondents were women. The mean±SD of age of the respondents was 22.4±2.5). The majority of them were in a relationship (479; 58.7%), others were single (322; 39.5%), married (13; 1.6%) or divorced (2; 0.2%). 177 of the students (21.7%) were in the first year of study, 204 (25.0%) in the second, 194 (23.8%) in the third, 138 (16.9%) in the fourth, 67 (8.2%) in the fifth, and 36 (4.4%) in the sixth. The majority were full-time students (751; 92.0%), others were part-time students with full-time job (34; 4.2%) or gappers (31; 3.8%). 540 (66.2%) reported having a part-time job.
Health-related quality of life and demographic data
The composite score of EQ-5D part, as answered by the participants, ranged from 0 to 6 points. Mean±SD of scores was 0.9±1.2. The mean±SD scores of EQ-5D VAS part were 7.9±1.5, ranging from 0 to 10.
Sex, year of study, students' status, and part-time job were significantly related to the health-related quality of life (Table 1) . Students' age was not significantly correlated either to EQ-5D part (r=0.013; p=0.373) or to EQ-5D VAS part of the EQ-5D questionnaire (r=0.012; p=0.740).
Health-related quality of life and mental diseases
The composite scores of the Zung's depression scale ranged from 20 to 65 points. The mean±SD of scores was 37.8±9.0. Seventy-nine of the students (9.7%) scored positive for the presence of depression. The composite scores of the Zung's anxiety scale ranged from 19 to 65 points. The mean±SD of scores was 33.3±7.3. Twenty-six of the students (3.2%) scored positive for the presence of anxiety. The composite scores of EQ-5D part were significantly correlated with the composite scores of the Zung's depression scale (r=-0.563; p<0.001) and the Zung's anxiety scale (r=-0.590; p<0.001). Similarly, the scores on EQ-5D VAS part were significantly correlated with the composite scores of the Zung's depression scale (r=-0.531; p<0.001) and the Zung's anxiety scale (r=-0.564; p<0.001). The students with depression reported a significantly lower quality of life on both parts of EQ-5D in comparison to those without depression (EQ-5D part: 2.4 (1.7) vs. 0.8 (1.0), p<0.001; EQ-5D VAS part: 6.1 (1.8) vs. 8.1 (1.3), p<0.001). Similarly, the students with anxiety also reported a significantly lower quality of life on both parts of EQ-5D in comparison to those without anxiety (EQ-5D part: 3.0 (1.4) vs. 0.9 (1.1), p<0.001; EQ-5D VAS part: 5.2 (2.7) vs. 8.0 (1.3), p<0.001).
Health-related quality of life and chronic conditions
Chronic pain was present in 265 (32.5%) of the students. Mean score±SD on the VAS scale was 5.2±2.1), ranging from 0 to 10. The students with chronic pain reported a significantly lower quality of life on both parts of the EQ-5D than those without chronic pain (EQ-5D part: 1.6 (1.3) vs. 0.6 (0.9), p<0.001; EQ-5D VAS part: 7.4 (1.6) vs. 8.2 (1.3), p<0.001). The composite scores of both parts of EQ-5D were significantly correlated with scores on VAS pain scale (EQ-5D part: r=-0.270, p<0.001; EQ-5D VAS part: r=-0.122, p=0.048).
At least one chronic disease was present in 213 (26.1%) of the students. The students with chronic diseases reported a significantly lower quality of life on both parts of EQ-5D than those without chronic diseases (EQ-5D part: 1.4 (1.4) vs. 0.8 (1.0), p<0.001; EQ-5D VAS part: 7.4 (1.7) vs. 8.1 (1.3), p<0.001).
Health-related quality of life and the use of health services
Six of the students (0.7%) reported having a house visit from their chosen family doctor in the past year, 17 (2.1%) reported having a house visit from other family doctor, 153 (18.8%) required urgent medical help, 206 (25.2%) reported a visit to a clinical specialist, 81 of them (9.9%) were hospitalised, 290 (35.5%) reported a visit to an emergency department, 489 (59.9%) used self-medication, and 39 (4.8%) reported a visit to a healer, homeopath or chiropractic. The students who required a house visit, urgent medical help or hospitalisation, visited of the clinical specialist, emergency medicine department or an alternative treatment provider or used self-medication in the past year reported a significantly lower quality of life on the both parts of the EQ-5D questionnaire (Table 2 ).
Multivariate models
The independent factors associated with the score of EQ-5D part were the presence of chronic pain, depression and anxiety, need for urgent medical help and a visit to a clinical specialist in the past year (Table 3 ). The prediction model explained 30% of the variation. The independent factors associated with the score of EQ-5D VAS part were the presence of chronic diseases, chronic pain, depression and anxiety, a visit to a clinical specialist, a need for urgent medical help and a visit to an emergency unit in the past year ( Table 4 ). The prediction model explained 28% of the variation. 
DISCUSSION
The health-related quality of life of university students in Slovenia is good. This finding is consistent with studies from other countries [3, 14, 16] . The prevalence of depression and anxiety found in our study is in line with the findings by some studies [25, 26] , but contrasted to others [3, 17, 27] . Since different studies used different measures to assess the presence of mental disorders, the inter-comparison of the results is difficult to be made. The prevalence of chronic conditions among student population in our study is also in line with other studies [6] . Several factors that were previously found to be associated with worse quality of life were also confirmed in this study; female sex, mental disorders, and more frequent use of health-care services [3, 15] . In contrast to the find- ings of Raj and co-workers [18] , the final year students in our study reported better quality of life than the first year students. This can be explained by the fact that Raj and co-workers [18] focused only on the final year medical students, which were also found in other studies to be different from students of other profiles [17, 28, 29] . The students' status and the presence of a part-time job significantly affect the health-related quality of life. Since other studies have also demonstrated a negative effect of stress on the quality of life [3, 26, 29] , this finding is not a surprise. Frequent use of health-care services was also previously demonstrated to be connected with a low quality of life [3] , which is consistent with our findings. Some new variables were found to be associated with health-related quality of life of students among which the most important are the presence of chronic disease and chronic pain. Another important factor is also more frequent use of self-medication and self-treatment among students with worse health-related quality of life. It seems that, on one hand, the health system fails to provide effective health-care for students, which, on the other, results in the worse quality of life of students and drives them to use alternative health-care resources more often.
The use of EQ-5D questionnaire gives us the opportunity to compare two ways of quality of life assessment; more self-independent assessment (EQ-5D part) with the assessment based completely on self-rating of one's own health status (EQ-5D VAS part). Therefore, the highest value of this study is in revealing of independent factors associated with both ways of students' health-related quality of life assessment. The presence of chronic pain, depression and anxiety, need for urgent medical help, and visit to a clinical specialist in the past year are independently associated with worse quality of life in both ways of assessment.
In the multivariate analysis, we failed to demonstrate sex differences in both ways of assessing health-related quality of life. Some previous studies have demonstrated sex differences in relation to the self-rated health status [3, 6, 15, 30] . Although health perceptions are likely to be sexspecific (since sex is associated with many other health outcomes [31] , most previous studies have demonstrated these differences only in univariate analysis. Mikolajczyk and co-workers [3] performed both univariate and multivariate analyses; sex differences were found only in the first one, but not in the second one. This is also consistent with the results of our study. These findings further support Mantzavinis and co-workers' [32] recommendations that analyses of self-reported health status should consider interactions among investigated variables.
The association of other important factors with healthrelated quality of life that can be demonstrated by multivariate analysis only in EQ-5D part is the presence of chronic diseases. It seems that students with chronic diseases do not regard this fact as important in affecting their selfperceived health status, or they regard it as normal living circumstances. Since the results of self-reporting of chronic diseases can be affected by the technique used (open questions or check-lists) [6] , these results should be taken into consideration with caution and demand further investigations.
The use of the EQ-5D questionnaire gave us the opportunity to study the effect of those variables which students themselves perceive as important in terms of the healthrelated quality of life, and are not necessarily connected with the actual health-related quality of life. Namely, medical students, for example, have been shown to have a tendency to value health states higher than the general public [33] .
The advantages of this study are a large sample of respondents and the use of reliable and valid measurements in assessing mental disorders and health-related quality of life. The main limitation is the unknown response rate, which can be a source of bias, especially the selection one. A lot of studies using a web-questionnaire have been done, thus showing that internet-based surveys are suitable for research in university students [34, 35] . Also, the sex and age distribution of our sample is similar to the whole population of students ( [20] , which gives us the possibility to assume that our results reflect the real health situation of Slovenian students.
CONCLUSION
Our study showed that although the health-related quality of life of university students is good, it can be seriously affected by the presence of mental disorders and chronic pain. Doctors, especially family doctors, must be aware of the fact that mental disorders and other chronic conditions also exist in this population. Even though elderly adults present a considerable burden to physicians and to the health system, student population should not be overlooked. Thus, appropriate health-related measures should be adopted to achieve early recognition of worse healthrelated quality of life, the presence of mental disorders and other chronic conditions, and to enable their effective treatment.
Further research should be focused on the comparison of students' health-related quality of life with the general population to identify the special needs of students regarding health and to develop better health measures to improve students' health.
